We attempted to detect cytomegalovirus DNA (CMV-DNA) and Pneumocystis carinii DNA (P. carinii-DNA) in sputum samples of 18 hematological neoplasm patients with pneumonia, using rapid cycle DNA amplification. A thermal cycler based on recirculating hot air was used for rapid temperature control of 10-pl samples in this glass capillary tubes. After a total amplification time of 15 min, the amplified products were electrophoresed on agarose gels and visualized with ethidium bromide.
Introduction
Opportunistic infections are one of the major factors that affect the outcome for immunocompromised patients. Of these, interstitial pneumonia caused by the cytomegalovirus and Pneumocystis carinii pneumonia can sometimes be fatal. Recently, effective agents for the treatment of these disorders, ganciclovir for cytomegalovirus, and sulfamethoxazole-trimethoprim for P. carinii, have become available. Therefore, if early treatment is implemented on the basis of early definite diagnosis, we can anticipate cures of these pneumonia disordersl).
The polymerase chain reaction (PCR) method developed by Saiki et al.2) can be used for the diagnosis of infectious diseases because it enables the detection of DNA of pathogens in very small quantities in specimens in a short time. On the other hand, a large number of pathogens are possibly involved in opportunistic infections. If we perform a conventional PCR for the detection of at least several of the most suspicious pathogens, it takes much time before making a precise diagnosis.
For this reason, we used rapid cycle DNA amplification using Capillary PCR3), and attempted to detect P. carinii and the cytomegalovirus simultaneously with the goal of reduing the test time to a large extent. staining.
We screened for CMV infection by tissue culture of urine and sputum and for detection of P. carinii smears of sputum were stained with Grocott stain. Fig. 1 shows the results of the agarose gel electrophoresis following PCR for both cytomegalovirus and P. carinii. PCR was performed at the same time for cytomegalovirus and the P. carinii. PCR was performed at the same time for cytomegalovirus and the P. carinii, and it was possible to obtain all the results in about two hours. Amplified DNA fragments of cytomegalovirus and P. carinii were each demonstrated as one clear band. Moreover, the capillary PCR was 100-to 1000-fold more sensitive than the conventional PCR (data not shown). 2. Results of capillary PCR in patient's sputum As shown in Table 1 , the PCR was positive for cytomegalovirus in three of the 18 patients. In these three patients (cases 4, 8, 13), CMV was not detected by the virus culture methods. In four other patients (cases 3, 9, 15, 18), P. carinii was positive by capillary PCR in sputum but was not detected by Grocott staining. In cases 4, 8, and 13, treatment with ganciclovir was begun immediately after the positive PCR result for CMV was obtained, resulting in negative conversion on about the sixth day after treatment, and the pneumonia disappeared in two weeks after the treatment. In case 3, in which PCR was positive for P. carinii treatment with sulfamethoxazole-trimethoprim by drip infusion was begun on the day when the positive result was obtained. The PCR reading turned negative on the tenth day of the treatment, and the pneumonia completely disappeared one month later. In addition, in three other cases (cases 9, 15, and 18), early treatment of P. carinii pnenonia with sulfamethoxazole-trimethoprin was successful.
Results

Capillary PCR
Discussion
The PCR method has contributed significantly to progress in genetic molecular biology and has been applied in many different biological science fields6)-8). In this study, we used it specifically for genetic diagnoses of cytomegalovirus and P. carinii pneumonia involved in opportunistic infections.
We were able to detect cytomegalovirus DNA by the capillary PCR method in three of 18 patients with hematological malignancy. Diagnosis of cytomegalovirus pneumonia by the PCR method has been 
